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DETAILED ACTION 
Claims 1-20 are pending in tiiis application. 
Applicants' arguments filed October 31 , 2006 have been fully considered and 
they are deemed to be persuasive regarding previous rejections of record. Rejections 
and/or objections not reiterated from previous office actions are hereby withdrawn. 

However, upon reconsideration, the following rejections and/or objections are 
newly applied. They constitute the complete set presently being applied to the Instant 
application. The amendment filed October 31, 2006 has been received and entered. 
Claims 1, 10, 15, 17 and 19 have been amended. 

Claim Rejections - 35 USC § 103 
The following Is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for detennining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill In the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobvlousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
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the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the Inventor and Invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e). (0 or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perel (U) Nissani U.S. Patent No. 6,164.278 A and Borodic U.S. Patent No. 5.298,019 
and in further view of Odergren et al. (V). 

Perel teaches that parafunctional habits, such as clenching and bruxism are 
potentially destmctive to implant prosthodontic components, causing destmctlon of 
bone around implants (page 261). These parafunctional occlusal forces are usually 
Imparted to prostheses nocturnally and can lead to tooth loss. Perel does not teach 
administration of botulinum toxin. 

Nissani teaches that sleep bmxism exerts powerful forces on teeth, gums and 
joints and causes adverse effects to dental implants and aesthetic restorations (column 
1 . lines 40-67). Nissani further teaches that some approaches to treat bruxism and 
clenching Involve muscle relaxers, such as magnesium administration ((X)lumn 4, lines 
49-56). Although Nissani teach that muscle relaxers are contemplated, it does not 
teach administration of botulinum toxin. 

Borodic provides motivation to employ a chemodenervating agent such as to 
botulinum toxin derived preparations (column 2, lines 36-40), injected into the muscles 
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activating the jaw (nnuscles of mastication) to retard tooth wear caused by involuntary or 
unconscious clenching of teeth (column 4, lines 18-21 ). Any type of botulinum toxin 
may be employed (A through G) (column 3, lines 58-63). 

Borodic differs in that it does not teach specifically facilitating an adherence of a 
dental item to a substrate in the mouth of a patient, however Perel teaches that bruxism 
and clenching can cause destruction of implants and prosthetic components and 
Nissani teach that bruxism exerts powerful forces on teeth and gums and is harmful for 
implants and aesthetic restorations. It would have been made obvious to one of 
ordinary skill in art at the time it was made to administer botulinum toxin to weaken a 
muscle of mastication to facilitate the adherence of a dental item, facilitate adherence of 
a tooth substrate, accelerate adherence of transplanted gum tissue to a substrate in the 
mouth of a patient and obtain an optimal oral neuromuscular position motivated by the 
teachings of Borodic that inhibition of jaw clenching protects the teeth when botulinum 
toxin is administered to the masseter, temporalis and pterygoid muscles (muscles of 
mastication) of a patient (column 9. lines 30-46). And Perel and Nissani who teach that 
clenching and bruxism is harmful to prosthetics, gums and aesthetic restorations. In 
holding an invention obvious in view of a combination of references, there must be 
some suggestion, motivation or teaching in the prior art that would have led a person of 
ordinary skill in the art to select the references and combine them in the way that would 
produce the claimed invention. This motivation may flow from the prior art references 
themselves, the knowledge of one of ordinary skill in the art, or, in some cases, from the 
nature of the problem to be solved. Here, Perel disclose that bruxism and clenching 
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can cause destruction of implants and prosthetic components. Nissani teach the 
destructive effect to prosthetics, gums and aesthetic restorations. Borodic discloses 
inhibition of tooth wear by administration of a chemodenervating agent such as to 
botulinum toxin derived preparations (column 2, lines 36-40), injected into the muscles 
activating the jaw (muscles of mastication), such as the masseter, temporalis and 
pterygoid muscles, to retard tooth wear caused by involuntary or unconscious clenching 
of teeth (column 4, lines 18-21 ). In addition, by the time of the claimed invention, 
botulinum toxin was a well-known and successful chemodenervating agent used in 
attenuating spasmodic activity of muscle (see Borodic, column 1, line 10 to column 2, 
line 2). Accordingly, there was clear motivation to employ a botulinum toxin to weaken 
the muscles of mastication to reduce the bite force that could damage a dental 
restoration, gum transplant or obtain an optimal oral neuromuscular position when the 
patients bite position was suboptimat and resulted in damage to the teeth by 
clenching/grinding. Regarding the dosage of about 1 unit and about 10,000 units, 
Borodic teaches administration of between a few units to about 1000 units, which is 
encompassed by the claims dosage amount. Further, as anyone of ordinary skill in the 
art will appreciate, prefenred dosages are merely exemplary and serve as useful 
guideposts for the physician. There are, however, many reasons for varying dosages, 
furthennore, it is routine during animal and clinical studies to dramatically vary dosage 
to obtain data on parameters such as toxicity. For these and other self-evident reasons, 
it would have been obvious to use between about 1 unit and about 10,000 units of 
botulinum toxin. 
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Regarding the period of time of claims 6 and 14, Odergren et al. teach that the 
pharmacodynamic properties of botulinum toxin are such that the onset of action is 
usually evident within two weeks of treatment and the peak effect occurs at four to eight 
weeks when injected into muscles for cervical dystonia (see page 1 1 . column 2 2"*^ full 
paragraph). This time period overlaps and partially encompasses the claimed time 
period of between one hour and thirty days. 

Thus the claims fail to patentably distinguish over the state of the art as 
represented by the cited references. 

Accordingly, for the above reasons, the claims are deemed properly 
rejected and none are allowed. 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donna Jagoe whose telephone number is (571) 272- 
0576. The examiner can nonnally be reached on Monday through Thursday from 9:00 
A.M. - 3:00 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ardin Marschel can be reached on (571) 272-0718. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Infomiation Retrieval (PAIR) system. Status infomiation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Donna Jagpe 
Patent Examiner 
Art Unit 1614 
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PARAFUNCTIONAL HABITS, 
NIGHTGUARDS, AND ROOT FORM 

IMPLANTS 




Morton L. Perel DDS. MScD 
Providence, Rl 02906 



Occlusal schemes and designs of fixed and removable implant prostheses must satisfy 
requirements for the innocuous vertical badirig of root form implants. Parafunctional 
habits (clenching, bruxing, or engaging) can transmit forces to the supporting bone 
that may result in destructive lateral stresses and overloading. Most nocturnal 
parafunctional habits can be ameliorated by acrylic resin nightguards. (Implant Dent 
1994;3:261'263) 



Overloading and lateral stresses, with or without a 
periodontal initiating component, can cause a sig- 
nificant amount of bone loss around root form im- 
plants.^* ^ Jacobs and van Steenberghe^ discussed the 
reduced tactile function of oral implants compared to 
natural teeth. Their study reported that the passive 
threshold level for oral implants was about 50 times 
higher than that of teeth, which implies that small 
loads encountered during oral Action might not be 
quickly perceived by patients with implant-supported 
prostheses, 

Bidez and Misch*'^ have shown that internal stresses 
that develop in an implant and its surroimding biolog- 
ical tissues under an imposed load may have a signifi- 
cant influence on longevity. The investigators are es- 
pecially concerned with shear forces that typically act 
parallel to the surface or plane of interest and also are 
destructive with respect to maintenance of a contiguous 
bone-to-implant interface. 

Meffert^ has stated that "Generally, the greater the 
magnitude of stress applied to a dental implant system, 
the greater the difference in strain between the implant 
material and bone. In such cases, the less likely the 
Implant will stay attached to the bone and the greater 
the probability of fibrous tissue ingrowth into the in- 
terfacial region to accommodate the range of differ- 
ence." 

PARAFUNCTION 
Definitions 

Parafimction has been defined as disordered or perv- 
erse f^mction. Clenching is defined as the exertion of 
force in a static tooth-to-tooth relationship, whereas 
bruxism is the parafunctional grinding of teeth.*^ 



ISSN 1056^l63/94/0304-26l$3.00 

Implant Dentistry 

Volume 3* Number 4 

Copyright e 1994 by Williams A Willdns 



Broader definitions are useful to describe the nature of 
parafunctional habits.* Clenching is the sustained 
clamping of the maxillary and mandibular dentition. 
Bruxism is the nonmasticatory grinding in lateral or 
lateral-protrusive movements of opposing occlusal 
tables. Engaging is the interdigitated clamping of op- 
posing teeth and the rocking of the supporting teeth or 
implants without the actual lateral movements found 
in bruxism. 

Clinical Significance 

Parafunctional habits are potentially destructive to 
implant prosthodontic components (such as screws) by 
causing metal fatigue. Fortunately, damaged compo- 
nents can usually be replaced. Monteith^ has stated 
that implant-supported prostheses must be able to 
withstand the load capabilities of individual patients to 
overload them. Of more concern is the destruction of 
bone around otherwise well-integrated implants. The 
stresses imparted to the bone may cause an osseointe- 
grated implant to loosen and eventually fail. With 
stress-induced patterns of bone loss around an implant, 
treatments that are commonly prescribed for ailing and 
failing implants are of no value. 

Although occlusal schemes and tables may be de- 
signed to protect the integration of root form im- 
plants,^" parafunctional habits may impose an over- 
bearing load resulting in significant bone loss.^^ Al- 
though bone loss patterns around root form implants 
have yet to be defined and codified, the concept of 
retrograde peri-implantitis gives credence to the nature 
of bone loss that did not originate from pure periodontal 
pathoses. 

Yukna^^ has noted that bruxism and/or clenching is 
an important factor in implant maintenance because of 
the possibilities of occlusal overload. He believes that 
moat patients have parafunctional habits and clinicians 
do not regularly identify this activity in their patients. 
In the case of parafunctional habits, Yukna recom- 
mends placing additional implants, considering oppos- 
ing occlusion, using a removable prosthesis or a softer 
type of restorative material, and using a nightguard. 



Material may be protected by copyright law (Title 17, U.S. Code) 



262 

MICROMOTION AND OVERLOADING 

Bone loss patterns from excessive stresses around 
root form implants do not appear to have a predilection 
for commercially pure titanium, titanium alloy, or hy- 
droxyapatite-coated titanium. Regardless of root form 
implant material(s), forces of occlusion and the result- 
ant stresses imparted through the implant, abutment, 
and superimposed prosthesis to the osseous housing can 
range biomechanically from micromotion to overload- 
ing. , . 

Although we do not know what too much micromo- 
tion is, Brunski*^ believes that micromotion can be 
deleterious at the bone-implant interface, especially if 
it occurs soon after implantation. Meffert* reported that 
retrograde peri-implantitis may occur due to microfrac- 
tures in the bone from overloading, too early loading, 
or lateral forces. Due to the lack of a peri-implant 
ligament, lateral forces on implants appear to be par- 
ticularly destructive if unmitigated. 

Parafunctional occlusal forces are usually imparted 
to prostheses noctumally and can lead to tooth loss. 
With the partially edentulous arch, wear facets and 
tooth mobility may be indicative of parafunction. There 
is rarely any indication of whether the patient is a 
clencher or a bnixer regardless of the amount of bone 
loss in the completely edentulous arch. Parafunctional 
habits have often not been considered to be a contrain- 
dication to the placement of implants. Parafunction 
may be the primary, secondary, or the only cause of 
bone destruction as a result of forces imparted to im- 
plants by engaging, clenching, or bruxing. These forces 
may be intense for very short periods. The regularity 
and frequency of such destructive forces can have an 
adverse, cumulative irreversible effect on implant-sup- 
ported prostheses. In a pragmatic sense, there is no way 
of preventing the clencher or bruxer from engaging in 
such parafunctional habits. Regardless, the clinician 
may be able to decrease the potential for destruction by 
adding a nightguard to the treatment protocol of im- 
plant patients.^ 



Fig. 1. The external aspect of the nightguard is hard, flat, and 
smooth. Note the retaOve evenness and distribution of the 
occlusal marWngs ot>talned with articulating paper. 
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NIGHTGUARDS 

Although a nightguard will not' prevent a parafunc- 
tional habit from occurring, an acrylic resin removable 
appliance superimposed over an implant-borne pros- 
thesis can dissipate the forces of occlusion. The smooth 
flat occlusal plane of the nightguard allows for a ghding 
of opposing implant-supported prostheses over each 

The author prefers a heat-processed acrylic resin 
nightguard of two consistencies. The outer (occlusal) 
surface (Fig. 1) is hard, smooth, and flat, whereas the 
inner (tooth) surface (Fig. 2) is soft and sUghtly resili- 
ent. 

The softer inner core has frictional retention on 
natural and/or replacement teeth and a dampening 
effect through force imposition. The hard outer layer is 
relatively resistant to wear and, more importantly, al- 
lows for the disengagement of opposing teeth and the 
sliding of occlusal surfaces over each other. 

The fabrication of a single mghtguard (tig. 6) is 
recommended. There is no need for a patient to wear 



^^^^^ 



Fig. 2. The internal aspect of an acrylic resin nightguard with a 
soft inner portion. 




Fig. 3. The occlusal aspect of the acrylic resin nightguard has 
been lightly sandblasted. The chalky appearance will help the 
clinician to evaluate the patterns of parafunctional movements 
at future recall appointments. 
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Fig. 4. An intraoral view of a nightguard in place opposing a 
mandibular dentition that contains a unilateral posterior implant 
prosthesis. Note the clarity of the occlusal markings obtained 
in centric closure. 



both maxillary and mandibular nightguards. Encroach- 
ment on occlusal vertical dimension as a result of 
wearing two nightguards may cause discomfort and 
other problems. The arch selected for the nightguard 
should be the more stable of the two» have natural teeth 
opposing an implant prosthesis, and/or interfere least 
with occlusal excursions (Fig. 4). 

SUMMARY 

Nightguards should be considered in the treatment 
plans for implant prostheses patients with parafunc- 
tional habits (bruxing, clenching, or engaging). The 
potential exists for parafunctional habits to contribute 
to bone destruction, which can result in implant loss or 
failure. 
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Abstract 

Objecdve^This study was designed to 
establish whether a ratio of three units of 
Dysport* is equivalent to one unit of Botox* 
for the treatment of cervical dystonia. 
Methods-^Patients with predominandy 
rotational cervical dystonia, and a mini- 
mum of four previous Botox treatments, 
were randomised to receive either the 
clinically indicated dose of Botox or three 
times that dose in Dy sport units. Study 
botulinum toxin was administered in a 
double blind fashion, to one or more clini- 
cally indicated muscles, at one or more 
sites per muscle. Patients returned for 
assessment two, four, eight, and 12 weeks 
after treatment. 

Results — A total of 73 patients (Dysport, 
38; Botox, 35) were entered. The Dysport 
group received a mean (SD) dose of 477 
(131) (range 240-720) Dysport units, and 
the Botox group received a mean (SD) 
dose of 152 (45) (range 70-240) Botox 
units. The mean (SEM) post-treatment 
Tsui scores for the Dysport group (4.8 
(0.3)) and the Botox group (5.0 (0.3)) were 
not statistically different (p=0.66). The 
study had 91% power to detect a clinicaUy 
significant difference of two points. Both 
groups showed substantial improvement 
in Tsui score by week 2 (mean (SD); Dys- 
port, 46 (28)%; Botox, 37 (28)%), with a 
peak effect at week 4 (mean (SD); Dys- 
port, 49 (29)%; Botox, 44 (28)%). A similar 
response profile was seen for other assess- 
ments of efficacy. The duration of effect, 
assessed by time to retreatment, was also 
similar (mean (SD); Dysport, 83.9 (13.6) 
days; Botox, 80.7 (14.4) days; p=0.85). 
During the study 22 of 38 (58%) Dysport 
patients reported 39 adverse events, and 
24 of 35 (69%) Botox patients reported 56 
adverse events (p=0.35). A global assess- 
ment of efRcacy and safety considered 
that 29 of 38 (76%) Dysport patients and 23 
of 35 (66%) Botox patients were treatment 
successes (p=0.32). 

Conclusion — ^Patients with predominantly 
rotational cervical dystonia treated with 
the clinically indicated dose of Botox or 
three times that dose in Dysport units 
show similar improvements and do not 
have significantly different safety profiles. 

(7 Neurol Neurosurg Psychiatry 1 998i64:6-l 2) 
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Botulinum toxin type A is a potent neurotoxin 
isolated from Clostridium botulinum. Despite its 
highly toxic nature^ botulinum toxin has thera- 
peutic applications, and it has become the 
treatment of choice for many dystonic condi- 
tions, including cervical dystonia.' 

Cervical dystonia is characterised by sus- 
tained involuntary contractions of the cervical 
muscles leading to painful and disabling 
postures. Rotation of the chin and tilt, flexion, 
or extension of the head are thus present either 
in isolation or in various combinations. A 
prevalence of 89/million population has been 
reported.^ 

Botulinum toxin therapy induces a tempo- 
rary, partial chemodenervation of the injected 
muscles.^ Injection into cervical muscles causes 
relaxation in muscle tone and fibre atrophy and 
reduces motor unit potential size,^ thereby 
decreasing the force of muscle contraction. 
This produces relief from pain, increased range 
of free movement, improved resting posture, 
and less overall disfigurement, leading to 
improved quality of life for most patients. 

Dysport* and Botox* are the two prepara- 
tions of botulinum type A toxin commercially 
available at present. It is clear from the 
literature and from clinical experience that the 
units used to quantify the toxin activity of the 
two products are not equivalent. This apparent 
difference in the potency of the two products 
causes difficulties when comparing the results 
of studies using the different preparations, and 
when changing &om one preparation to the 
other. It is likely that any difference between 
the two products is the result of the different 
assay methods used to quantify the activity of 
the products,^ and a bioequivalent ratio of one 
Botox unit to three Dysport units has been 
suggested.*' 

This study was designed to compare a clini- 
cally established dose of Botox with three times 
that dose in Dysport units in the treatment of 
patients with predominandy rotational cervical 
dystonia. 

Methods 

ETHICAL CONSIDERATIONS 

This study was conducted in accordance with 
the Declaration of Helsinki and its amend- 
ments, as well as the guidelines for good clini- 
cal practice. It was approved by the appropriate 
national regulatory organisations and local 
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research ethics comminees. The study was 
explained fiilly to eligible patients^ and written 
informed consent was obtained before any 
study specific assessments were performed. 

STUDY POPULATION 

Patients were required to have predominandy 
rotadonal cervical dystonia, with involuntary 
contractions of a constant duration^ as defined 
by Tsui et In addidon, a minimum of four 
previous Botox treatments were required^ with 
the latest being within 10-16 weeks of study 
treatment. 

Patients with other forms of cervical dysto- 
nia were thus excluded, as were patients who 
required more than 250 units of Botox, or a 
dose of Botox 100 units more than a previous 
dose shown to be effective. Other exclusion 
criteria were hypersensitivity to botulinum 
toxin, swallowing abnormalities (moderate dif- 
ficulty in swallowing liquids or solids), preg- 
nancy or breastfeeding, myasthenia gravis or 
other disease of the neuromuscular junction, 
and unwillingness or inability to comply with 
the protocol. Any padent who had taken an 
invesdgational new drug (a new chemical endty 
not registered for use) in the preceding three 
months, or was due to receive such a drug dur- 
ing the study period, was also excluded. 

TSUI SCORE 

The total Tsui score* (0-25) was calculated 
using the equation (A x B) + C + D, where 
each component of the equation was made up 
as follows: 

A=Amplitude of sustained movements: a 
combined score made up from assessment of 
the amplitude of rotation, laterocollis, antero- 
collis, and retrocoUis, which were scored from 
0-3 (0=absent, 1<15°, 2=15-30°, 3>30°). 

B=Durauon of sustained movements, where 
O=none, 1 =intermittent, and 2=constant. 

C=Shoulder elevation, where 0=absent, 
1 =mild and intermittent, 2=mild and constant, 
or severe and intermittent, and 3=severe and 
constant. 

D=Tremor, which was calculated by multi- 
pljnng the severity of tremor (O=none, l=mild, 
2=severe) by the duration (O=none, l=occa- 
sional, 2=continuous). 

The inclusion criteria required patients to 
have a predominandy rotational form of cervi- 
cal dystonia, as defined by a rotation score of at 
least 1, a laterocollis score no greater than the 
rotation score, a retrocollis score of no more 
than 1, and an anterocoUis score of 0. 

ASSESSMENTS AT ENTRY (WEEK O) 

Demographic data (sex, date of birth, weight, 
height, race) and vital signs (heart rate, 
systolic/diastolic blood pressure, temperature) 
were assessed and recorded. Other data 
collected included the date that cervical dysto- 
nia was first diagnosed, whether the patient had 
any other type of dystonia, or if any relative also 
had cervical dystonia. Also recorded were the 
date of the patient's first Botox treatment, their 
total number of treatments, the cumulative 
dose of Botox injected, the maximum single 



dose injected, and the date, dose, and injection 
sites of the most recent Botox injection. 

The signs and symptoms of cervical dystonia 
were assessed, and the total Tsui score was cal- 
culated. Pain associated with cervical dystonia 
was assessed by the patient as none, mild, 
moderate, or severe. 

Details of all medical events experienced by 
the patient, and all concomitant medication 
received by the patient during the seven days 
prior to entry were recorded. 

ASSESSMENTS AT WEEKS 2, 4, 8, AND 12 

Tsui score and pain associated with cervical 
dystonia were assessed and recorded as de- 
scribed previously. In addition, both the patient 
and the investigator assessed cervical dystonia 
symptoms in relation to the symptoms at entry 
before receiving study toxin (symptom free, 
improvement >50%, improvement <50%, no 
improvement, or worse). 

Adverse events either seen by the investigator 
or reported by the patient were assessed and 
recorded. As well as the diagnosis, each adverse 
event was assessed for intensity (mild, moder- 
ate, severe), seriousness (not serious, serious), 
action taken (none, treatment, other), dura- 
tion, and relation to the study drug (probable, 
possible, unlikely, unrelated). Vital signs and 
changes in concomitant medication were also 
assessed and recorded. 

ASSESSMENTS ON COMPLETION OF THE STITOY 

Study completion occurred at the week 12 
assessment, or earlier if patients required 
retreatment. The need for retreatment was 
based on a global clinical evaluation of each 
patient, and the protocol allowed patients to be 
re-treated as early as week 8. Patients who were 
not re-treated at week 12 were followed up 
until week 16 to collect retreatment details. 
The date of re-treatment, or the reason for not 
re-treating, was recorded for each patient. 

On completion of the study the investigator 
made a global assessment of the efficacy and 
safety of the study toxin. Efficacy was assessed 
on a six point scale (excellent, good, moderate, 
slight improvement, no change, or worse). 
Safety was assessed in terms of adverse events 
on a five point scale (none, mild, moderate, 
severe, or extreme). Patients were considered a 
treatment success if the efficacy assessment was 
excellent, good, or moderate, and the safety 
assessment was none, mild, or moderate. 

STUDY TOXINS 

Dyspori (Speywood Pharmaceuticals Ltd, 
Maidenhead, UK) was supplied in clear glass 
vials as a freeze dried white pellet containing 
Clostridium botulinum type A toxin haemagglu- 
tinin complex together with 125 ng human 
albumin and 2.5 mg lactose. Each vial 
contained 500 Dysport units. It was recom- 
mended that vial contents should be reconsti- 
tuted in sodium chloride injection BP (0.9%), 
and used within one hour. 

Botox (Allergan Inc, Irvine, California, 
USA) was supplied from commercial stock as a 
crystalline complex containing Clostridium 
botulinum type A toxin with an associated 
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haemagglutinin protein, 500 [ig human albu- 
min, and 0.9 mg sodium chloride. Each glass 
vial contained 100 Botox units. It was recom- 
mended that the vial contents should be re- 
constituted according to the manufacturer's 
instructions. 

RANDOMISATION, BLINDING, AND 
ADMINISTRATION OF STUDY TOXIN 

The doses used in this study were not fixed, but 
based on the clinical need of each patient. At 
entry, the investigator assessed the clinical 
symptoms of the patient and reviewed previous 
responses to treatment, to determine the next 
clinically indicated dose and the most appro- 
priate injection sites. Eligible patients were 
randomised to receive either the clinically indi- 
cated Botox dose or three times that dose in 
Dysport units. Before the start of the study a 
randomisadon list was generated in blocks of 
four patients and each centre was allocated 
sufficient patient numbers, with individual 
patient randomisation envelopes. 

Blinding of the study medication was the 
responsibility of the study pharmacist. This 
role was performed by the hospital pharmacy at 
the five Swedish centres, and by a designated 
study nurse at the two Finnish centres. The 
study pharmacist was not involved with patient 
management or assessment. Once the investi- 
gator informed the study pharmacist of the 
proposed dose for the patient, the study 
pharmacist opened the next randomisation 
envelope, which allocated either Dysport or 
Botox treatment, and prepared a syringe with 
the appropriate dose of study toxin. Injection 
volume was determined by the proposed Botox 
dose (1 ml/1 00 imits), regardless of actual study 
toxin, thereby maintaining the study blind. 

Treatment was administered by intramuscu- 
lar injection to one or more muscles as 
clinically indicated, and each muscle could be 
injected at more than one site. No further 
botulinum toxin treatment was given until the 
end of the study. Only the clinically indicated 
Botox dose and the muscles injected were 
recorded. The investigator remained blinded 
throughout the study, and was only made 
aware of treatment allocation at the end of the 
study when all data were ready for analysis. 

STATISTICAL ANALYSIS 

Two primary efficacy variables were identified 
by the protocol: the mean post-treatment Tsui 
score up to week 1 2 or until retreatment if this 
was before week 12, and the time between 
administration of study toxin and re-treatment. 

The sample size calculation was based on the 
mean post-treatment Tsui scores. It was 
planned to recruit 90 patients (45 patients/ 
group) to ensure that the study would have 
90% power to detect a clinically significant 
between group difference (a=0.05, two tailed 
test) in the mean post-treatment Tsui score of 
two or more points, assuming an SD of three 
points. The study was brought to a close once 
all available eligible patients had been recruited 
from the participating centres. Despite not 
recruiting 90 patients, the primary efficacy 
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index was less variable than predicted, such 
that with 73 patients the study had 91% power. 

Plans for the statistical analysis of the study 
were sununarised in the protocol and pre- 
sented in detail in a prospective analysis plan. 
No changes were made to this plan after the 
unblinding of the study. 

All randomised patients also received study 
medication, and completed the study. All 
patients, therefore, were included in the 
efficacy and safety analyses. Due to a between 
group difference in Tsui score at entry, and 
between group differences in the mean post- 
treatment Tsui score at some centres, the over- 
all analysis of the mean post-treatment Tsui 
score was performed using analysis of covari- 
ancc (ANCOVA). The rime to re-treatment 
was compared between groups using a Cox 
proportional hazards survival analysis, and the 
investigator's global assessment (success/ 
failure) was compared between groups using 
the test. Treatment groups were also 
compared statistically for the overall incidence 
of adverse events, as well as the incidence of 
each of the main adverse events. Other data 
have been summarised only. 

Results 

PATIENT DISPOSmON 

A total of 73 patients (Dyspon, 38; Botox, 35) 
entered the study at seven centres (five 
Swedish, two Finnish), who recruited totals of 
21 (29%), 14 (19%), 12 (16%), nine (12%), 
eight (11%), five (7%), and four (5%) patients. 
All patients were treated and there were no 
withdrawals. Two Dysport patients and five 
Botox patients completed the study at week 8, 
and therefore did not have an assessment at 
week 12. 

DEMOGRAPHIC AND OTHER BASELINE 
CHARACTERISTICS 

Table 1 shows a summary of patient demo- 
graphics, cervical dystonia history, previous 
toxin treatment, and cervical dystonia symp- 
toms at entry. Overall, the two treatment 
groups were well matched. The between group 
difference in Tsui score of 1.1 points suggests 
that the status of the Botox group may have 
been slightly worse at entry. Also, a higher 
proportion of patients were female in the Dys- 
port group, the time since diagnosis of cervical 
dystonia was slightly shorter in the Dysport 
group, and fewer Dysport patients had other 
dystonias or a family history of cervical dysto- 
nia. At entry 24 of 38 (63%) patients in the 
Dysport group were receiving a total of 62 
concomitant medications, and 22 of 35 (63%) 
patients in the Botox group were receiving a 
total of 44 concomitant medications. The most 
often used concomitant medications were 
analgesic, antidepressant, antiepileptic, and 
neuroleptic drugs, and sedatives. Anticholiner- 
gic drugs were used by only three patients in 
each group. 

STUDY TOXIN TREATMENT 

Patients in the Dysport group received a mean 
(SD) dose of 477 (131) (range 240-720) Dys- 
port units, and patients in the Botox group 
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Thble 1 Demographic and baseline data 







Botox 


No of patients 


38 


35 




51.3 (11.0) (31-78) 


51.4 (10.4) (26-70) 


Female (n (%)) 


29 (76) 


19 (54) 


Height (cm) 


169 (8) (155-187) 


170 (8) (154-187) 


Weight (kg) 


71 (12) (49-105) 


69 (10) (54-98) 


Time since cervical dystonia diagnosed (months) 


103 (104) (30-571) 


132 (97) (15-408) 


Patients with other dystonia (n (%)) 


2 (3; 




Family history of cervical dystonia (n (%)) 


4 (11) 


9 (26) 


Time since first Botox treatment (months) 


42 (14) (7-73) 


43 (18) (10-75) 


Total number of Botox treatments 


14.1 (5.7) (4-31) 


15.9 (7.6) (5-30) 


Total dose of Botox prior to entry (units) 


1751 (884) (345-4980) 


2007 (1110) (370-4115) 


Maximum single dose of Botox (units) 


168 (42)- (90-250) 


166 (44) (90-275) 


Most recent Botox dose (units) 


152 (43) (60-240) 


148 (43) (50-240) 


Time since most recent Botox treatment (days) 


96 (19) (62-149) 


91 (22) (28-135) 


Tsui score at entry 


7.4 (2.5) (3-14) 


8.5 (2.4) (4-14) 


Proportion of pain free patients at entry (n (%)) 


12 (32%) 


11 (31%) 



Values arc presented as mean (SD) (range) or n (%). 

received a mean (SD) dose of 1 52 (45) (range 
70-240) Botox units. Similar proportions of 
patients in each group received injections in the 
sternocleidomastoid (Dysport, 35 of 38, 92%; 
Botox, 34 of 35, 97%), splenius capitis 
(Dysport, 36 of 38, 95%; Botox, 30 of 35, 
86%), trapezius (Dysport, 25 of 38, 66%; 
Botox, 23 of 35, 66%), and levator scapulae 
(Dysport, 17 of 38, 45%; Botox, 12 of 35, 
34%). Injection of the sternocleidomastoid, 
splenius capids, and trapezius was the most 
common combination for both groups (Dys- 
port, 14 of 38, 37%; Botox, 1 1 of 35, 31%). 

PRIMARY EFHCACY VARIABLES 

The post-treatment Tsui scores showed a 
between group difference of one point (mean 
(SD): Dysport, 4.8 (2,4); Botox, 5,8 (2.6)). 
When adjusted for baseline and centre effects 
(mean (SEM): Dysport, 4.8 (0.3); Botox, 5.0 
(0.3)); the difference of 0.2 points was not sig- 
nificant (p=0.66). The study had 9 1 % power to 
detect a between group difference of two 
points. 

All Dysport patients and 33 of 35 (94%) 
Botox patients were re-treated with botulinum 
toxin at the end of the study. One Botox patient 
was not re-treated due to suspected pancreadc 
carcinoma, which was subsequently rediag- 
nosed as pancreadc inflammation. The other 
Botox patient was not re-treated within the 
time frame of this study because benefit was 
still apparent at week 16. The mean time to 
re-treatment was three days shorter in the Dys- 
port group (mean (SD), range; Dysport, 84 
(14), 56-122; Botox, 81 (14), 49-111)), 
although this was not significant (p=0.85). 
Including the seven patients (Dysport, two; 
Botox five) re-treated at week 8, a total of 10 of 
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38 (26%) Dysport patients and 11 of 35 (32%) 
Botox patients required re-treatment earlier 
than the scheduled week 1 2 visit. Also, five of 
38 (13%) Dysport patients and three of 35 
(9%) Botox patients were re-treated after week 
12. 

SECONDARY EFFICACY VARIABLES 

Figure 1 presents the percentage improve- 
ments in Tsui score. Despite the difference of 
1.1 points at entry, the magnitude and profile 
of the response to study toxin were very similar 
for both groups. Tsui scores had greatly 
decreased at week 2 (mean (SD): Dysport, 4.0 
(2.2); Botox, 5.4 (3.0)), with the peak response 
being found at week 4 (mean (SD): Dysport, 
3.8 (2.3): Botox, 4.7 (2,7)). Tsui scores 
increased at week 8 (mean (SD): Dysport, 5.1 
(3.1); Botox, 5.9 (3.0)), and increased further 
by week 12 (mean (SD): Dysport, 6.2 (2.9); 
Botox, 7.2 (3.4), but did not reach baseline 
levels for either group. 

Figure 2 shows details of the pain associated 
with cervical dystonia at each visit. Both groups 
had a similar proportion of pain free patients at 
entry, and similar proportions reported mild, 
moderate, or severe pain. The proportion of 
pain free patients in each group was consider- 
ably higher than baseline at week 2, and had 
decreased almost to baseline levels by week 1 2, 
Figure 3 shows investigator assessments of 
change in cervical dystonia symptoms since 

Table 2 Adverse events 





Dysport 


Botox 


Adverse event 


Cn=38) 


Cn=35) 


Dysphagia 


6(16) 


4(11) 


Pharyngitis 


4(11) 


6(11) 


Headache 


3(8) 


6(17) 


Fatigue 


3(8) 


4(11) 


Upper respiratory tract infection 


4(8) 


3(9) 


Neck pain 


3(8) 


1 (3) 


Dry mouth 


0(0) 


3(9) 


Muscle weakness 


3(8) 


0(0) 


Diarrhoea 


1(3) 


2(6) 


Migraine 


3(3) 


0(0) 


Coughing 


0(0) 


2(6) 


E>ysphonia 


0(0) 


2(6) 


Epistaxis 


2(5) 


0(0) 


Urinary tract infection 


0(0) 


2(6) 


Others* 


7(16) 


21 (40) 


Total 


39 (58) 


56 (69) 



Week 2 



Week 4 



Weeks Week 12 



Figure 1 Mean (SD) percentage improvement in Tsui 
score compared with baseline at weeks 2, 4, 8, and 12. 



* Adverse events reported just once by one or both groups. 
Values are presented as the number of adverse events reported 
and the percentage of patients reporting them (the same adverse 
event could be reported more than once by the same patient). 
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figure 2 Patietu assessment of the severity of pain associated with cervical dystonia. 



entry. Most patients in both groups had 
improved by week 2 (Dysport, 32 of 38, 85%: 
Botox, 29 of 35, 83%). Although a similar 
proportion of patients in both groups still had 
improved cervical dystonia symptoms at week 
4, there were more patients with a greater than 
50% improvement in the Dysport group. No 
patient was considered symptom free at any 
point during the study. At each visit, investiga- 
tor assessment of the proportion of patients 
with improved symptoms, was marginally 
higher than the proportion suggested by 
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Figure 3 Investigator assessment of change in cervical ifystonia symptoms since entry. 



patient self assessment. The response profiles, 
however, were very similar with the peak effect 
occurring by week 4, when investigators 
reported that 63 of 73 (86%) patients had 
improved, compared with 55 of 73 (76%) 
patients after patient self assessment. 



SAFETY ASSESSMENT 

Table 2 summarises adverse events. Overall, 39 
adverse events were reported by 22 of 38 
(58%) patients in the Dysport group, and 56 
adverse events were reported by 24 of 35 
(69%) patients in the Botox group (p=0.35). 
Treatment groups were not statistically differ- 
ent with regard to any individual adverse event 
(p>0.05). The proportion of adverse events 
reported as mild (Dysport, 23 of 39, 59%j 
Botox, 37 of 56, 66%), moderate (Dysport, 14 
of 39, 36%; Botox, 18 of 56, 32%), and severe 
(Dysport, two of 39, 5%; Botox, one of 56, 2%) 
were similar for both groups. One serious 
adverse event was reported for a Botox patient 
after diagnosis of pancreatic cancer, although 
this was later rediagnosed as pancreatic inflam- 
mation. Seven adverse events reported by five 
Dysport patients, and 10 adverse events 
reported by eight Botox patients required con- 
comitant medication. 

Investigators considered that 14 adverse 
events reported by 12 of 38 (32%) Dysport 
patients, and 18 adverse events reported by 
nine of 35 (26%) Botox patients, were possibly 
or probably related to the study toxin. Dys- 
phagia (Dysport, six; Botox, four) was the most 
common toxin related adverse event in both 
groups. The incidence of adverse events during 
the first four weeks after study toxin adminis- 
tration was also assessed. Both groups were 
well matched with 17 of 38 patients (45%) in 
the Dysport group reporting 27 adverse events, 
and 18 of 35 patients (51 %) in the Botox group 
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reporting 30 adverse events. Dysphagia (Dys- 
port, five; Botox, four) and pharyngitis (Dys- 
port, four; Botox, five) were the most com- 
monly reported adverse events in the first four 
weeks. 

GLOBAL EFFICACY AND SAFETY ASSESSMENT 

Although there were a greater number of treat- 
ment successes in the Dysport group (29 of 38, 
76.3%) compared to the Botox group (23 of 
35, 65.7%), the difference was not significant 
(p=0.32). 

Discussion 

The effectiveness and safety of Dysport and 
Botox have been well established in patients 
with cervical dystonia, and although the poten- 
cies of the two preparations are both assessed 
using a mouse LD50 test, it is clear that one unit 
of Dysport is not the same as one unit of Botox. 
Attempts to explain this discrepancy have 
focused on bioassay technique differences'; 
however, this does not help physicians deter- 
mine the clinically equivalent doses of the two 
preparations. 

The results of this study provide substantial 
evidence that three units of Dysport are 
clinically equivalent to one unit of Botox. This 
3:1 bioequivalence ratio is supported by 
clinical studies in blepharospasm and hemifa- 
cial spasm,^ and also in spasmodic dysphonia.^ 
Anodier open study could not detect treatment 
differences with a 4:1 ratio in patients with 
blepharospasm and hemifacial spasm." There 
has even been a report'" suggesting the 
bioequivalence ratio could be as high as 6:1, 
although this was based on few patients overall, 
and particularly small numbers of patients 
receiving Dysport. This is the first randomised 
double blind study to consider the question of 
bioequivalence. It is also the first to control for 
the injection volume, and to apply statistical 
methodology to the calculation of sample size 
and the analysis of results. 

Non-responsiveness to botulinum toxin is a 
minor problem, but it was none the less a 
potential source of error for this study. Conse- 
quentiy, primary non-responders were ex- 
cluded from the study by the requirement for 
all patients to have demonstrated a response to 
botulinum toxin treatment, and the chance of 
including secondary non-responders was 
greatiy reduced by excluding patients requiring 
a dose of Botox 1 00 units more than a previous 
dose shown to be effective. The dose of botuli- 
num toxin is often adjusted during the first few 
treatments to define the optimum dose. The 
requirement for a minimum of four previous 
toxin treatments, therefore, increased the 
probability that patients received the optimum 
dose based on previous clinical experience. 

The selection of patients with primarily 
rotational cervical dystonia reflected the need 
to ensure a homogenous patient population. 
Patients with other forms of cervical dystonia, 
as well as being less common, also require 
injection of different muscle groups, thereby 
making comparisons more difficult, especially 
with regard to side effects. Furthermore, as 
rotation is a major component of the Tsui 



score, it could be expected that treatment 
effects and between group differences would be 
more easily detected in patients with a 
primarily rotational cervical dystonia. How- 
ever, there is no reason to think that the results 
of this study are not equally applicable to other 
forms of cervical dystonia. 

It is clear firom the results of a recent Dysport 
dose ranging study that patients with rotational 
cervical dystonia show dose responsiveness 
between 250 and 1000 Dysport imits,'' so 
although the dose ranges in this study were 
240-720 Dysport units and 70-240 Botox 
units, it is likely that the 3:1 bioequivalence 
ratio will also apply at dose levels above and 
below those used in this study. 

The duration of the study and the timing of 
the assessments were determined by the well 
established pharmacodynamic properties of 
botulinum toxin in this patient population. The 
onset of action is usually evident within two 
weeks of treatment, the peak effect occurs at 
four to eight weeks, and most patients require 
retreatment after 10-16 weeks. For both 
groups, and for all assessments of efficacy, the 
effect of study toxin was evident at week 2, with 
a peak effect occurring at week 4. The duration 
of benefit from study toxin was assessed by 
recording the time to re-treatment, which ide- 
ally is determined purely on the basis of clinical 
need. However, in reality the time to re- 
treatment is also influenced by the practicali- 
ties of attending out patient clinics, and in this 
study most patients were re-treated at their 
scheduled week 12 visit, which may have 
reduced the possibility of detecting a difference 
between groups. However, as both groups had 
similar proportions of patients who were 
treated earlier or later than week 1 2 there is no 
evidence to suggest that either toxin has a 
longer duration of benefit. 

Several rating scales are available for assess- 
ing symptoms and signs of cervical dystonia, 
but there is no generally accepted gold 
standard.'^ The widely used scale described by 
Tsui et al* shows good interrater reliability, and 
improvements produced by botulinum toxin 
have been shown to correlate with subjective 
efficacy assessments.'^ It was therefore consid- 
ered to be the most appropriate scale for a 
multicentre study. It should be noted that 
although interrater reliability was not assessed, 
all investigators were familiar with the scale, 
and the study was designed to assess the 
change in Tsui score after treatment rather 
than absolute values. The Toronto western 
spasmodic torticollis rating scale (TWSTRS)'^ 
is a more recent development with potentially 
higher interrater reliability. A comparison of 
the Tsui and TWSTRS scales, however, has 
shown that both adequately assess the improve- 
ment of cervical dystonia after botulinum toxin 
treatment.''* Indeed, the mean Tsui scores at 
entry in the present study were very similar to 
that reported by Tarsy," suggesting that the 
choice of patient population and primary 
efficacy variable were adequate to be able to 
determine the treatment response to botuli- 
num toxin. It should be noted that the baseline 
Tsui scores for patients in this study could well 



Downloaded from jnnp.bmj.com on 4 May 2007 



have been higher if there had been no prior 
exposure to botulinum toxin. The sample size 
was based on the mean post-treatment Tsui 
score, which was considered to be an appropri- 
ate assessment that reflected the time to onset 
of elTect, the peak effect, and also the duration 
of the effect. 

This study was designed to have 90% power 
to be able to detect a clinically significant 
between group difference in mean post- 
treatment Tsui score of two points, and despite 
having fewer patients than planned the study 
actually had 91% power. Once adjusted for 
baseline differences and centre effects the 
between group difference of 0.2 points was 
neither stadstically nor clinically significant. 
This study has not shown that the potency of 
three Dysport units is idendcal to the potency 
of one Botox unit. Rather it has provided an 
indication of the clinical equivalence of the two 
formulations of botulinum toxin. As the effect 
of the two toxins was so similar in this study it 
is unnecessary to determine the ratio that gives 
identical potency. It would also be impractical 
as the present study would have required a total 
of 6812 patients (3406/group) for the between 
group difference to be statistically significant at 
the 95% level. Whether a similarly designed 
study with a different dose ratio would detect 
significant differences remains to be deter- 
mined. 

After injection of botulinum toxin some 
patients experience pain or irritation at the 
injection site, and it is not unusual to find the 
unintentional weakening of muscles in close 
proximity to the target muscles. The typical 
profile of botulinum toxin related adverse 
events has been shown by large postmarketing 
surveillance studies as well as smaller clinical 
trials," and includes dysphagia, neck weakness, 
voice changes, and dry mouth or throat. There 
have also been reports of more distant adverse 
events, possibly related to the systemic spread 
of the toxin, including flu-like symptoms," 
autonomic effects,*'^ and subclinical distur- 
bance of neuromuscular transmission.'^ The 
adverse event profiles found in both groups 
were consistent with the expected profiles of 
predominandy local adverse events. Although 
more adverse events were found in the Botox 
group over the whole study period, it is 
noteworthy that the adverse event profiles were 
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well matched during the first four weeks after 
toxin administration, when adverse events 
related to toxin would be most likely to occur. 

In conclusion, the evidence from this study 
indicates that patients with predominandy 
rotational cervical dystonia treated with the 
clinically indicated dose of Botox or three times 
that dose in Dysport imits show similar 
improvements and do not have significantly 
different safety profiles. 
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